Efficient expression of laccase gene from white-rot fungus Schizophyllum commune in a transgenic tobacco plant.
Ligninolytic enzymes produced by white-rot fungi are effective degraders of recalcitrant aromatic environmental pollutants. However, gene sequences of these enzymes are rich in CpG dinucleotides, which are particularly unfavorable to efficient expression in plants. In order to develop a phytoremediation technique with a ligninolytic enzyme-producing transgenic plant, laccase cDNA (scL) from white-rot fungus Schizophyllum commune was used as a model ligninolytic enzyme, and we attempted to obtain the efficient expression of scL in a transgenic tobacco plant by decreasing the CpG-dinucleotide motif content. We constructed a mutagenized scL sequence, scL12, decreasing the CpG-dinucleotide motif content by 12%, and scL12 was introduced into the tobacco plant. Much higher laccase activity was detected in transgenic scL12 plants than in transgenic scL plants and wild-type plants. Using reverse transcriptase-PCR analysis, scL12 was translated in transgenic scL12 plants whereas mRNA of scL was not detected in the transgenic scL plants, and scL, which is the product of the scL12 gene, was produced in the transgenic scL12 plants using native-polyacrylamide gel electrophoresis analysis. Moreover, transgenic scL12 plants were able to remove trichlorophenol more effectively than transgenic scL plants and wild-type plants. These results suggest that decreasing CpG-dinucleotide motif content in fungal target genes is a useful method for efficient expression of these genes in transgenic plants.